Rationale Testicular metastases from renal cell carcinoma (RCC) are extremely rare. To the best of our knowledge, only 35 cases have been described in the literatures.
Introduction
About 25% to 30% percent of patients with renal cell carcinoma (RCC) will present with metastases at the time of diagnosis. [1] Typically, the most common attacked sites are the lungs (50%), bones (49)%, lymph nodes (32%), skin (11%), liver (8%), and brain (3%). [2] To our best knowledge, testicular metastasis from RCC is extremely rare. Appropriately 35 cases have been reported in the literature. [3] [4] [5] [6] A very few of them have reported the ultrasonographic features of metastases from RCC. [1, 3] We present a case of a patient with a right testicular metastasis secondary to clear cell RCC and describe its features on duplex ultrasound in order to assist diagnosis.
Case presentation
A 64-year-old male presented to our urology clinic for a palpable painless mass on his right side of the scrotum by self-examination 1 week ago. A general abdominal ultrasonography, performed at local hospital 3 months ago, showed a mass in the patient's right kidney. During this period, the patient denied any history of clinic manifestation or trauma. His medical history was significant only for hypertension. Physical examination revealed percussed pain in his right flank. Scrotal examination found a palpable, stiff, painless mass in his right testis which is still in the normal size. Superficial lymph nodes were not palpable, nor was inguinal hernia. Scrotal B-mode ultrasound, using an iU22 ultrasound system (Royal Philips, Amsterdam, The Netherlands) equipped with a high-frequency (5-12 MHz) linear array transducer, revealed a well-defined round, homogenously hypoechoic nodule with a halo at the upper pole of the right testis (Fig. 1A) . The size of the mass was about 15 Â 13 Â 15 mm. The color Doppler ultrasound (Fig. 1B) and spectral Doppler ultrasound detected abundant intranodular and perinodular blood flow signals, including veins and arteries (peak systolic velocity (PSV): 6.14 cm/s, end-diastolic velocity (EDV): 2.29 cm/s, resistance index (RI): 0.63). Malignancy was highly suspected. Meanwhile abdominal contrast-enhanced computed tomography identified a 5.4 cm Â 4.7 cm sized irregular inhomogeneous enhanced mass in the posterior side of the right kidney, which broke through the kidney capsule, still within Gerota's fascia, without obvious renal vein, adrenal, or retroperitoneal involvement (Fig. 2) . Other imaging examinations for evaluating metastasis were negative. The laboratory tests were within normal level. Then a right radical nephrectomy was performed in December 2016, followed by a right partial orchiectomy a few days later. Grossly, the right kidney' tumor was red-and-white fish-like appearance with liquefied necrotic component, adhered to peripheral tissue with renal capsular invasion, and close to Gerota's fascia. Histologically, it was diagnosed as RCC, clear cell type, grade 2. As to the right testicular mass, macroscopic examination of the operate specimen showed a yellow hard lesion at the upper pole of the right testis with clear margins, within the albuginea. Pathologic study revealed metastasis from RCC (Fig. 3) . Immunochemically, the tumor cells showed positivity for CD10 and CA9 and negativity for inhibin-a and WT-1. These results were compatible with a metastasis from renal clear cell carcinoma. Postoperative follow-up examination showed no other metastases. The patient has lived with no recurrence for at least 17 months without adjuvant therapy.
In this paper, ethical approval was not necessary, as this article is a case report, which is based on the clinical information of the patient. Informed written consent was obtained from the patient for publication of this case report and accompanying images.
Discussion
Testicular metastases are uncommon, which are most often incidentally found at autopsy in patients who have died of cancer. [7] Metastases represented 1.4% of all testicular tumors biopsied. [8] The most common primary sources are prostate tumors (35%), lung tumors (19%), malignant melanoma (9%), colon tumors (9%), and kidney tumors (7%). [9] Bandler et al [4] reported the first case of RCC metastatic to the testis in 1946. Through the reported 35 cases, all of which were clear cell carcinoma except for 1 case. These patients' ages ranged from 46 to 87 years old (mean 65). They did not have any histories of scrota diseases. A total of 17 patients, nearly 50 percent, had multiple metastases. The majority of patients had an ipsilateral metastasis. However, there was no significant difference whether it was ipsilateral left or right. Moriyama et al [5] reported the only case of bilateral testicular metastases from RCC. After viewing the previous literatures, one of the main explanations of testicle involvement in RCC is a retrograde venous spread via the spermatic vein according to anatomic outlet of spermatic vein into renal vein at left side, [6] which could hardly explain the contralateral or ipsilateral right metastases, such as the case we report. Arterial extension, lymphatic extension and endocanalicular spread have also been mentioned. [10] The clinic presentation of testicular tumors from RCC was most commonly painless enlargement of the testis or a palpable mass, [8] which was not specific, but could lead to a scrotum ultrasonic examination.
Ultrasound is an initial imaging modality to detect testicular masses with a nearly 100% detective sensitivity, [11] which also indicate whether the mass is intratesticular or intertesticular. There were a very few cases including ultrasonophic features of testicular metastases from RCC, let alone detailed descriptions. In our case, the main ultrasonographic features of the testicular metastasis included distinct borders, round shape, decreased echogenicity, ample intranodular and perinodular vascularities and a halo. Kawamoto et al [12] examined the relationship between the sonographic classification and histological type and reported that the majority of seminomas were focal or diffused mass with decreased echogenicity and all the seminoma were hypervascular in his article. Because of many ultrasonographic similarities, it is easy to misdiagnose metastasis as a primary testicular neoplasm as we did, especially when the sonologist does not know the patient's primary tumor history.
Seminoma is the commonest testicular malignancy, which accounts for 35% to 50% of germ cell tumors, and germ cell tumors accounts for 95% of testicular cancer. [11] Despite the similarities, a halo of metastases may be an important particular ultrasonographic feature that seminomas do not have. Llarena Ibarguren et al [3] also described a halo around the testicular metastasis from RCC. Also, epidemiologic factors may help. Patients affected by testicular metastases are older on average than men with seminoma, which occurs most often in men in their 40 seconds, and of which the cryptorchism, Klinefelter syndrome and gonadal dysgenesis are risk factors. [11] Lymphoma are the most common testicular malignancy in men 60 years of age and older. [11] So the possibility of lymphoma should be considered since most of the patients with testicular metastasis from RCC were older than 60. Kawamoto et al [12] also mentioned metastases from lymphoma, which were diffuse hypervascular regions of decreased echogenicity. However, metastases to testis from RCC are often solitary. Contrast-enhanced ultrasound (CEUS) and ultrasonic elastography may contribute to differentiation from benign intratesticular lesions to avoid unnecessary orchiectomy. [13] Finally when it is difficult to make the certain diagnosis by image, immunohistochemistry can be helpful. In our case, the patient had a good prognosis with no metastases at other sites. Ultrasounography could be a good modality at the follow-up.
There are also some limitations in our case: firstly, we did not use ultrasonic elastography and CEUS to get more information for the diagnosis. Secondly, ultrasonographic images of the primary renal tumor could not been obtained. For a testicular mass detected on B-mode image, when it is difficult to make a diagnosis, further CEUS and ultrasonic elastography, combining the patient's history, laboratory tests and other image examinations, could help make differential diagnoses and improve diagnostic accuracy, but still need more researches.
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